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that a certain pressure must exist before action of this kind can take
place, and before the electrolysis which follows, and which is often
so troublesome, can go on. As a matter of fact, it is difficult to have
a difference of pressure so small that galvanic action, and all that it
means, will not take place if the conditions mentioned above are
present.
3.  By magneto-electric induction, as in the dynamo machine, or,
as it may be perhaps better understood, by the passage of conductors
through a magnetic field.   In  the modern  dynamo one  or more
powerful magnetic fields are arranged within a cylindrical  space
forming the centre of the machine, and the conductors are caused to
cut the lines of force within this space, either by themselves being
forced through the magnetic field by mechanical power, or by the
electro-magnets, as will be explained in Chapter IV., that create the
magnetic fields, being themselves driven through the  cylindrical
space in such a manner as to change the strength of the field at the
points where the conductors are placed.    Whenever a conductor
passes through a magnetic field,  it creates an electrical pressure
exactly in proportion to the rate at which it is driven through the
field, and to the strength of the field.
4.  By creating a difference in temperature between two sets of
junctions of a group of pairs of dissimilar metals, connected in one
series or chain.   This method, known as thermo-electricity, is only
of use for measuring temperatures; but with the advance of science
in connection with mining, and particularly with the greater depths
and the higher temperatures that are being met with, and the
importance of obtaining accurate information of temperatures, some-
times at a distance from the points where the temperatures exist,
the apparatus will probably be of service.    Certain metals, bismuth
and antimony notably, if plates of them be joined together, and the
junction be exposed to an increase of temperature, will have  a
difference of electrical pressure at the free ends of the two plates.
In practice a number of pairs of plates are connected together in
such  a manner, that one set   of junctions are exposed  to   the
temperature it is desired to measure, and the other set to the
ordinary temperature of the atmosphere, or any temperature that
can be maintained uniform and as low as possible, and the difference
of temperature is read off as a difference of pressure upon the scale
of a galvanometer.
Magnetism and the Magnetic Circuit
Modern science has practically accepted Professor Ewing's theory
of magnetism. Iron and steel, and, to a very much smaller extent,
nickel and cobalt, are conceived to have their molecules, when they